Reassembly of a large multisubunit protein promoted by nonprotein factors. Effects of calcium and glycerol on the association of extracellular hemoglobin.
The effects of cations and glycerol on the dissociation induced by pressure and on the reassembly of Glossoscolex paulistus hemoglobin were examined by light scattering, gel filtration, and electron microscopy. Calcium stabilized the quaternary structure of the hemoglobin against pressure dissociation. In the presence of 50 mM Ca2+, the half-dissociation pressure (p 1/2) increased by 400 bar, which corresponds to an average stabilization of -0.62 kcal/mol of dissociating subunit. Calcium also promoted a large increase in the yield of recovery of fully assembled hemoglobin at the expense of the partially dissociated (one-twelfth subunit) and fully dissociated forms. Glycerol protected the hemoglobin from pressure dissociation, increasing the half-dissociation pressure (p 1/2) and promoted an increase in the yield of recovery of fully assembled hemoglobin by about 40%. Addition of calcium after return to atmospheric pressure increased recovery of the fully associated form only in a long time scale (many days). The existence of time-dependent changes in the conformation of the dissociated subunits is suggested to explain the partial association to one-twelfth subaggregates (drifted forms) that lack the ability to reassemble to native hemoglobin. The promotion of reassembly by nonprotein factors (calcium and glycerol) is suggested to occur by preventing the formation of wrong intermediate forms (drifted one-twelfth subunits).